Crude extracts of filtrates of cultures of Fusarium sambucinum NRRL 13495 were acetylated or hydrolyzed. After chromatography on cartridge columns of silica gel and recrystallization three times from mixtures of ethyl acetate and hexane, 3,4,15-triacetoxyscirpenol (435 ± 10 mg/liter of filtrate; mean ± standard error [n = 3]) and the parent alcohol scirpentriol were isolated (261 ± 29 mg/liter of filtrate; mean ± standard error [n = 3]) in 68 and 53% yield for a 130-and 14-fold improvement, respectively, over prior reports.
Scirpentriol (STO) (3a,4p,B15-trihydroxy-12,13-epoxytrichothec-9-ene) and its acetylated derivatives compose a class of trichothecene mycotoxins (15) . Some of the individual scirpenols, particularly 4,15-diacetoxyscirpenol (DAS) and 15-monoacetoxyscirpenol (MAS) , have been implicated in animal toxicoses (8) . Reports of the natural occurrence of scirpenols in animal feeds are missing or fragmentary. Nevertheless, STO, the parent alcohol of this class, has been implicated in a Fusarium toxicosis (10) . STO exhibits toxicity in the rat dermal assay (2) , in human and mouse fibroblast assays (1) , and in the protein synthesis assay with rabbit reticulocytes (9) . STO was found in cultures of Fusarium semitectum (Fusarium roseum 'Gibbosum') on corn grits (11) and in liquid medium (6) . The completely acetylated derivative, triacetoxyscirpenol (TAS) (3a,4,B,15-triacetoxy-12,13-epoxytrichothec-9-ene) was implicated in the lethality and acute toxicity of extracts of Fusarium sambucinum (Fusarium sulphureum [14] Ill.). Erlenmeyer flasks (250 ml) containing 40 ml of Czapek Dox broth (Difco) supplemented with 2% peptone were inoculated and incubated at 25°C for 3 days before decanting aseptically the liquid portion of the culture. After replacing the liquid with Czapek Dox broth from which a nitrogen source was omitted, the cultures were incubated for an additional 6 days. Replacement culture techniques have been used previously for the production of mycotoxins (4, 7).
Extraction of scirpenols. To improve ease of isolation and ease of evaluation of variability in the isolation procedures, filtrates from 132 flasks were combined and the DAS concentration was determined by gas chromatography (GC). The combined filtrates were made to 5% NaCI and extracted twice with 0.5 volumes of ethyl acetate. After being combined and evaporated to dryness, the residues were used for the isolation of both STO and TAS. Each isolation procedure was performed in triplicate.
Acetylation of extracts. Extracts containing about 100 mg of DAS were transferred with ethyl acetate to a 20-ml scintillation vial, and after drying at 50°C, the residue was dissolved in 1.0 ml of pyridine before addition of 0.5 ml of acetic anhydride. The vial was capped and incubated at 60°C for 30 min before the addition of 5 ml of H20. The aqueous mixture was extracted twice with 10-ml volumes of ethyl acetate which were combined and evaporated. The and redissolved in a minimal amount of hot ethyl acetate, from which it was crystallized by using a hexane cloud point. The crystals were vacuum filtered through paper and rinsed with hexane before recrystallizing twice and weighing. Additional material not calculated in our yields could be recovered by combining the mother liquors and column fractions and repeating the chromatography and crystallization procedures. Melting points of the crystals were determined on a Fisher-Johns apparatus (Fisher Scientific Co.).
Hydrolysis of extracts. Extracts containing about 100 mg of DAS were transferred to a 150-ml beaker and dissolved in 5 ml of methanol before 10 ml of aqueous sodium acetate (10%) was added. The pH of the mixture was adjusted to 12.5 with 0.1 N NaOH before incubation at 60°C for 1 h. After the mixture was cooled to room temperature and the pH was adjusted to 7.0 with 0.1 N HCI, the reaction mixture was extracted twice with 25-ml portions of ethyl acetate which were combined and evaporated to dryness GC-MS and NMR analyses. The toxins were quantitated by GC with flame ionization detection. After derivatization with Tri-Sil TBT (Pierce Co., Rockford, Ill.) at 25°C for 30 min in 2-ml vials fitted with Teflon-lined caps. Mass spectra of TAS and the trimethylsilyl derivative of STO were obtained by GC-MS (model HP5985 MS and data system; Hewlett Packard, Palo Alto, Calif.) at 70 eV. Chemical ionization with methane was used. Proton nuclear magnetic resonance (NMR) spectra were determined in deuteriochloroform on a Nicolet QE-300 unit (General Electric, Fremont, Calif.) with tetramethylsilane as an internal reference. Line broadening of 0.2 Hz was used.
After acetylation of culture extracts, 640 + 167 mg of TAS per liter of culture filtrate was found, of which 68% was recovered after chromatography and recrystallization three times (Table 1 (14) reported previously. The current yields for STO and TAS, which are 130-and 14-fold greater, respectively, than the previously reported yields (6, 14) , appear adequate to supply the need for gram quantities in toxicological studies.
